"APPROVED FOR RELEASE: Wednesday, June 21, 2000 CIA-RDP86-00513R00123% 


IME bi] 


x 


APPROVED FOR RELEASE: Wednesday, June 21, 2000 CIA-RDP86-00513R001238. 


"APPROVED FOR RELEASE: Wednesday, June 21, 2000 CIA-RDP86-00513R00123% 
face«centered. cup.e: acy ua 


APPROVED FOR RELEASE: Wednesday, June 21, 2000 CIA-RDP86-00513R001238. 


CIA-RDP86-00513R00123% 


: Wednesday, June 21, 2000 


"APPROVED FOR RELEASE 


2 


yell 


cide f:. 


aaa 


- 


CIA-RDP86-00513R0012 


: Wednesday, June 21, 2000 


APPROVED FOR RELEASE 


"N tv SAOTHO 


CIA-RDP86-00513R00123% 


ss *Ly Lon LT po} ae : 
2840029 48 cop eptxo ‘zo Frings mus, 
Ppeede uo a: 

eouentzur zo WoTqo. ®2oprsuoy “iota asm ford 
09 Jo Gotenzsrp 


me eriedop cpix0 om uF sTeom 


 Thh6n/TS 
30 4UeToTZZe00 ue 


af WA 0880 Joy WeTGOR so 


Ten: ‘akqdotteoy zo yeu ! 
H°y ,‘efotty uo po =a 


"APPROVED FOR RELEASE: Wednesday, June 21, 2000 
T7L67/TS ¥d 


CIA-RDP86-00513R001238. 


APPROVED FOR RELEASE: Wednesday, June 21, 2000 


CIA-RDP86-00513R00123% 


"APPROVED FOR RELEASE: Wednesday, June 21, 2000 


GG 290 62 pezaTMans *“eouBPTN s,acurTmS “V *y sora 


. dde peyndmo> st 
GePpeTAOUYIS AOCTAO L£Taquaypxor 
UOT{AOVIeAUT UOT TENN pu SUF UGFA UOT 798103 me 


T& 290 (pqu09) AydesBoTTwysht 
SOTELET — | 
o 
: STP 
xreuy pow LyF;suep UeEAS UTA TezSATO UT peNgyzy 
ere sucrzoeTe Bup_QoNpUoS TOTYA UT Teapom Bw JO STs 


“Bq uo would pus. admod aqf JO mOTZOUNS 8 ge uros 
PITOs Jo a0749eT 38420 FO ABzause sageTnoTes aotz0 


6B0T~TR8OT 

dd ‘oT of ‘IXX TOA 2d 20200, T 10deRy ImHZ,, 

: usen FS 

oy ‘egetirzzv Tern ‘sTeqen Jo shud qeul ACT 
are *y , ‘toTgTsodMOD WO SUOTANTOS PFTOS sICaTE 
JO guegsu0D 20793871 Jo eouspuedeg Jo UOTZETNOTBO. 


TS 290 =, Akydadotreqsssy = sotssyd/U0R0 ; 


CIA-RDP86-00513R001238. 


2000 


APPROVED FOR RELEASE: Wednesday, June 21, 


npaiales is June 21,2000 CIA-RDP86-00513R00123 


| ESRC ———— 


ZPEPROVED FOR RELEASE: Wednesday, 


PA 1/7 TLL aa 


UssR/Physics - Crystallography Oct 51 


@neory of Elastic Modulus of Binary Solid Solu- 
ions With Cubic Lattice,” A. §. Orlov, Inst Phys 


of Metals, Ural Affiliate, Acai Sci USSR 


‘uhur Ekeper 1 Teoret Fiz" Vol XXI, Mo 10, pp 
1090-1095 


‘Orlov refers to model of preceding article (ibid. 
“1081-1089) ana calculates dependence of elastic 
wgodulus of solid ‘moln. on compn. Exptl data may 
be explained by adequate choice of consts in theo- 
retical formulas. Orlov acknowledges Prof A. A. 
@mirnov's guidance. Submitted 29 Dec 50. 
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ORLOV, A. N. 


"Calculating the optimum blackening density in gamma defect detection", 
page 5. 


i the 
"Calculating the influence of dispersed rays on the sensitivity by 
Saiveccchie method" » Pp 22, both appearing in the "Dectection of Defects in 
Metals by Gamma -~ Collection of Papers", (Gamma Defektoskopiya Metallov — 
Sbornik Statei), published by the Academy of Sciences USSR, 1955. 
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Category : USSR/Magnetism - Ferrites F-5 
Abs Jour : Ref Zhur - Fizika, No i, 115" No 143, 
Author : Men*, A.N., Orlov, A.M. 
Inst : Inst. of Metal Physica, Sverdlovsk 
Title : Temperature Dependence of the Degree of Inversion of Mixed Fe::ites 
Orig Pub : Fiz. metallov i metallovedeniye, 1955, 1, No 3, 410-416 
' 
Abstract : Mixed ferrites having a composition AcB- _c¢0.Fe O. are examined. The lree 
energy F of the spinel lattice is found as a fInction of te temperature T, 
of the concentration c, and of the degree of inversion .\. The de pendence 
of? on T is obtained from the condition that F must be a minimum. Fo: the 
case when the isn charges A and B are equal and only the A ion. shift in che 
octahedral sites, the followin p> aaa is obtained 
AT= —-# Pre = 
a a (c -ay( 2-7) a 
where by and by are constants independent of * and c. The range of possible 
values of 7\ was studied as a function of the values of bo and of | ba] /'b)- A 
prediction is made that at low temperatures there may exist 4 metastable phase, 
which is inverse if the stable phase is not inverse, and vice versa. The 
Card : 1/2 
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; USSR/Magnetism - Ferrites 


: Ref Zhur - Fizika, No 1. i977 No iss 


character of the function AD (T,c\ and an analysis of tne conriguration 
energy shows that the equilibrium value of/. may change relatively rapidly 
with T near rcom temperature for certain values of the theoretical constants. 
A relationship is derived for the Madelung constant of the spinel lattice 
and the parameter characterizing the distortion of the cubic packing of the 
oxygen ions. 
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USSR/Nuclear Physics - Penetration of Charged and Neutral 
Particles Through Matter. 


Abs Jour: Ref Zhur - Fizika, No 4, 1957, 8850 


Author : Orlov, A.N., Fedorov, G.V. 

Inst : Ural' Branch, Academy of Sciences, USSR. 

Title ; Absorption of Bremsstrahlung of the Betatron ina 
Two-Layer Absorber. 


Orig Pub : Zh. tekhn. fiziki, 1956, 26, No 9, 1991-1993 


Abstract : It is shown that when radiation passes through a couble- 
layer absorber the intensity of the transmitted radiation 
depends on the selected sequence of absorbers: the atte- 
nuation will be greater if the heavy absorber is ahead of 
the light one. Experiments carried out with a betatron 
with a maximum eneryy of 20 Mev and absorbers made of 
steel and water confirm this conclusion. 
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137-58-6-13091 
Translation from Referativnyy zhurnal, Metallurgiya, 1958. Nr o. p 272 (USSR) 


AUTHORS Men', A.N., Orlov, A.N 
Soe see 
TITLE: Calculation of the Cohesive Forces in Some Oxides of Prans- 
ition Metals (Raschet sil svyazi v nekotoryha onislal rt pere- 
khodnykh metallov) 


PERIODICAL: V sb.: Issled. po zharoprochn. splavam. Vol 2. Moscow, AN 
SSSR, 1957, pp 44-51 


ABSTRACT: The cohesive energy (CE) of a crystal was determined by 
the use of the statistical theory of electron gas. The Thomas- 
Fermi equation was set up with due account for the eneryy ex- 
change of the electrons. Itis taken into consideration that the 
numbers of electrons with right and left rotation are not equal, 
and either variety 1s examined separately A system was devel- 
oped for the solution of the Thomas-Fermi equation, without 
accountiny for the exchange, by expa sii into series. The 
simplest version of the theory was appued to determine the CE 
of oxides of transition metals with spinel structure An ex- 
pression for the period of crystal lattice, a, , was developed 

Card 1/2 from the condition of minimum CE. Experimental data show 
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Calculation of the Cohesive Forces in Some Oxides of Transition Metals 


that an increase in concentration of atoms with high atomic number leads :u 
a decrease in ag. An equation 1s adduced for the degree of conversion, 
apphcable to some types of spinels. The temperature dependencies of 
calculated for certain values of the constants correspond to the experimental 
values. Concurrence is received therein for values of constants that corre- 
spond to not purely ionic cohesive forces. 

MK 


1 Crystals--~Energy a. Jrystauls--iattices 3. Electron gas--Theory 


4. Thomas-Fernic equation--épplication: 5. Metal oxides--Propertie. 
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CALC L, an: 
126-5-23/34 
AUTHORS: Orlov, A.N., Plishkin, Yu.M. and Shepeleve, I. M. 


ITLE: Conditions of equilibrium of an atom chain. 
(Usloviya ravnovesiza feepecRitatomoy);.. | 
PERIODICAL: "Fizika Metellov i Metallovedeniye" (Physics of Metels 
and Metallurgy), 57, Volt, NOwd, pp. HiC-S2 (U.S.S.R.) 


ABSTRACT: Simple considerations given in the work of Frenkel’, Ye.I. 
1) indicate that in an atomic chain, which is not subjected 
to external forces, ell the interatomic distances sre equal 
in the equilibrium position. In a strongly stretched chain 
the equilibrium configuretion of the atoms is non-symnetrical. 
So fer it has not been mentioned that in ea sufficiently long 
chain the disturbance of the ideel periodicity in the form of 
anomalously large distances between certain atoms corresponds 
to minimum energy even for an insignificant stretching of the 
chain. Some of the results are given of investigations of 
the conditions of stebility of an atomic chain with a given 
type of devendence of the potential enerzy of the interaction 
of the near neighbouring atoms; the interaction of the 
distany avuws are not taken into consideration, On the basis 
of the obtained results it is steted that any conclusion on 
Card 1/2 the disturbance of periodicity in a stressed three-dimensional 
ideal crystal would be premature. More deteiled consideration 
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ORLOV, A. N. 


"Sensitivity of ionization counters in gamma defect detection" a 
earing in 
gl ot of Defects in Metals by Gamma — Collection of Papers", igae 
toskopiya Metallov — Sbornik Statei) ublished the A 
USE, p 199, 1958. » Pp by the Academy of Sciences 
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AUTHOR: Orlov, A. NW. 126 -2=2/45 
PITLE: On the Theory of the Hlasticity Constants of Alloys of 


the B-brass ae (K teorii youstant upruosti SLLEVOV 
tipa B-latuni). 


PIRIODICAL: Fizika Metallov i tetallovedeniye, 1957, Vol.5, No.2, 
pp. 212-219 (USSR ) 


ABSZRACT: Solid solutions of B-brass type with @ space centred 
cubic lattice are of interest frou the point of view of 
investigating the character of the inter-atomic 

interactions in metallic phases, since in these crystals 
the charges cf jonic skeletons are screened only 
partially by conductivity eleptrons. Tf the ion 
distribution is an ordered one, electrostatic forces 
uprear which are characteristic for the ionic crystal 

of the type CsCl. In contrast to ionic cryetals, it is 
possible in metallic P-phases to change tre effective 
charge of the ions by chan,ing the composition of the 
alloy and the order of distribution of the atoms in the 
lattice. It was found experimentally (Refs.2-4) that 

the elasticity constants of the alloys under consideration 
show a strony dependence on the long renge amuer parameter | 

Card 1/4 and change considerably if the composition of the alloy 

4g made to differ from the ctechiometric composition. 
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On the Theory of the Hlastic.ty Constants of Alloys © 


type. 


Mott, N.F. (Ref.1) and Samoylovich, A. G. 


(Ref .5) 


investigated theoretically the dependence of the bond 


anergy and of the elasticity constants on 


ne. On the 


pasis of a simplified statistical model of a crystal of 
stechiometric composition, Mott calculated that the 
electrostatic fraction of the ordering energy of B-brass 
equals 0,027 eV per atcn, whilst a second important 
component , the energy of overlapping of the jonic 
skeletons is 0.01% eV, Using the sane model, Samoylovicn 
investigated tne constants of shear elasticity 


C' = Cy - Cio and Cun and found that the electro- 


static interactions have practically no influence on 
the dependence of the elasticity constants On fq. 
Samoylovich carried out his calculations for a 


crystal of stechicmetric composition, 


In calculating 


the electrostatic energy of tlhe deformed lattice some 

components were not taken into consideration, In this 

p per, using the same model, the results of Sumoylovich 

are extended for the case of alloys of non-stechiometric 
Card 2/4 composition, taking into consideration all the venergy 
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126-2-5/55 
On the Theory of the Elasticity Constants of Alloys of the B-brass 
type. 
components. The final formulae, derived by the author 
for the elasticity constants C! and C,,, are the 
Eqs. (34) and (35), p.el9. These fortidiae lead to 
the following conclusions: the dependence of the 
elasticity constants on the lon, vung order is a parabolic 
one; if the composition of the alloy differs from the 
stechiometric composition, this dependence is less 
pronounced, Taking into consideration the electrostatic 
energy, which was disregarded by Samoylovich (Ref.5), 
does not ci.anjge the fori of the dependence of 
c' and Coy on mn, it remains parabolic but is deternined 


fundauentally by tie energy of the deformed atomic 
spheres; tne relutive mapnituce of the components of 
the elasticity constants, caused by the electrostatic 
interuction, is larger then that calculated by 
Samoylovich, Acknowledsiscernts are made to Professor 
A. A. Smirnov for his useful advice and criticism, 
There are 14 references, 5 of which are Slavic. 


SUBMITTED: November %, 195¢. 
Card 3/4 
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ASSOCIATION: Institu; 

: stit elds ; 

TS5 ute of Physical of Metals, 
AN SSSR), 


AVAILABLE: Library of Congress, 
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AUTHORS: Orlov, A. N. and Sokolov, A. V. 126-5-43-2/71 


aad ~ 


TITTLE : ne Structures of X-ray Emission Spectra from Alloys 
Showing Order-Disorder Phenomena (Raschet struktury 
rentgenovskikh emissionnykh spektrov uporyadochivayushch- 
ikhsya splavov) 


PERIODICAL: Fizika Metallov i Metallovedeniye, 1957, Vol V, Wr 2, 
pp 390-4 (USSR) 


ABSTRACT: The intensities of the L-series iines emitted by 
transitions from the conduction band are calculated for 
binary alloys with body-centred cubic lattices from the 
one-electron theory. In these alloys (of arbitrary 
concentration) there can be a forbidden band within the 
conduction band, of a width which ig dependent on the 
degree of long-range order, if there is more than one 
conduction electron per atom; this forbidden band can lie 
above or below the Fermi level, depending how full the 
conduction band is. The calculations are performed in 
the strong-coupling approximation, Eq.(1) is taken from 
Wilson's Theory of metals; the conduction electrons are 
assumed to be in s-states, which automatically restricts 
the argument to L-series lines, A major assumption inade 

Card 1/2 in developing the argunent is that the volume within the 
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126~5-3-2/71 
The Structures of X-ray #oission Spectr: from Allove Showin: 
Order-Disorder Phenomena 


Fermi surface is constant. It is concluded that the 
lom.-wave cnission ed.2 moves to longer Wavelen the, and 
the short-wave edge to shorter wavelengths, when orderins 
occurs; if there is more than one conduction electron 

per atom the forbidden band noted atove gives rise to a 
eap in the emission band. No such effect has been found 
in the weak-couplin,: Ypproximation, so it ig conclided 
that in @ real allcy we nay only get a Gir sm She cax..ta 
of the band, Acknowledgaents are made to I, '. Shenelava 
for Carrying out the numerical calculations, 

There are 1 figure ané 10 references, 6 of which are 
Soviet, 4 knglish. 


ASSOCIATION: Institute of Metal Physics, Ural Branch of the Ac.Se, 
U.S.S.R. (Institut Piziki Metallov Ural'sko.o Filiaia 
AN SSSR) 


SUBMITTED: December 2¢€, 195¢, 


: ee le Alloys--Spectra 2, X-ray Spectrum-Analysis 7 Alloys 
Card 2/2 ~-Electron transigions <4. Mathematics 
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Orlov, Ae Ne 


Moistening of the Layer in the Charging 30X of tne Glass 
Melting Furnace (Uv lazhneniye shikhty v zagruzochnom karmane steklo= 


yarennoy pechi). 


PERIODICAL! Steklo i Keramika, 1957, Nr 12, ppe 21-21 (USSR) + 

ABSTRACT: The previous moistening of the layer (up to hi - 5 °/o) takes place 
in the glass works usually in the department for ore mixtures where 
the Layer is composed and mixed. However, 4 considerable time passes 


up to the charging of the furnace dur layer dries again 
n order 


gradually and therefore dusts when th 

to avoid t 

4. e. during the charging o 

pose one or more dispersers are 

the glass melting furnace in an approximative heig 
pendently on the breadth of the box. These dispersers disperse water 


ht of 1,5 m “de 


by means of compressed air or vapo= by which the moisture of the 
layer in the charging box is re-established up to 5S 5,5 °/o. The 
creation of moist air over the charging vox supports moreover an 
additional cooling down of the front part of the mecnanical char 
ging plants and of the vault of the box which are exposed to high 
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Koistening of the Layer ir tne Charging wox of the Glass 72.12.9/1i, 
Melting Furnace, 


temperatures, The moistening of the layer (furnace melting area 
approximatively loo m) introduced in the works of Tiraspol in 1955 
on the suggestion of the author reduced the dusting of the layer, 
improved the process of glass melting, and reduced the wearing out 
of the furnace. In spite of the increased furnace temperature 

(A480 - 1500°) the furnace campaign increased by 1,5 ~ 2 months. The 
moistening system consists of 2 dispersers with double dispersion 
(suggested by working engineer Prokhorov) and with an output apertu= 
re of 3 mm, The water consumption of a disperser amounts to 37,6 
~0,8 m? a day, The dispersion has to be very fine in order to avoid 
hocal concentration of moisture, as well as the formation of sand 
nodules which can be melted only with difficulties. 

There is 1 figure. 


ASSOCIATION? ‘Tiraspol Gless Works (Tiraspel'skiy stekol'nyy zavod). 


AVAILABLE; Library of Congress, 
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Bone given 


Materials of the 2nd All-Union Conference on X-ray Spectroscopy; 
January 31 to February 4, 1957 (Materialy II Vsesoyuznogo 
po rentgenovskoy spektroskopii; Moskva, 31 yarvarya - 
h fevralya 1957 e-) 


PERIODICAL: Isvestiya Akademii nauk SSSR, Seriya fizicheskays, 1997, Vol 21, 
Mr 10, pp 1341 - 1342 (USSR) 


ABSTRACT: The Second All-Union Conference on X-ray Spectroscopy was held from 
January 31 to February 4, 1957. Thirty-three reports were given, 18 
of which appear in this issue. The remaining are: Introductory 
Remarks by Ya. S. Usanskiy; Calculating the Structure of X-ray Baission 
Spectra of Self-Regulating Alloys by A. N. Orlov and A. V. Sokolov ( UFAN SSSR) 
Jontemporary Methods of X-rey Spectra Registration by M. A. Blokhin 
enti A. I. Froyman (ROU and Khiefek MGU); High Stability lower Sources 
for X-ray Spectre Installations by A. I. Froyman; Prospective Ap- 
plications of Electrostatic Photography (xerography) in X-ray Spectrel 
end Xeray Structural Analysis vy A. I. Froyman; Investigation of the 
Fine Structure of X-ray K-Spectre of Absorption end Eaission of Some 
Elements of the Iron Group by I. B. Borovskiy, V. P. Bykov and 
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Ural'skiy filial. Institut fizikt metallov. 


Trudy, vyp. 20 (Transactions of the Institute of the Physics of 

Metals, Ural Branch, Acadeny of Sciences USSR, No. 20) Sverd- 

lovwsk, 1958. 402 p. Errata slip inserted. 1,000 copies 
printed. 

Resp. Eds.: S8.V. Vonsovekiy, Corresponding 
Sciences USSR, and V I. Arkharov, Doctor 0 


PURPOSE: This book 48 intended for scientists 
of physical metall urgy. 


> Akademiya nauk SSSR. 


Member, Academy of . 
f Technical Sciences... 


working in the field 


les written by members of the 

: Meta! ». Ural. Branch: of the Acad of Sciences 
USSR, on problems investigated at the Institute. Studies at the 
Institute have concentrated on two basic problems: 1) developing . 
a theory of metals and alloys and finding ways to improve the 
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Binding energy theory of transition metal oxides. Issl. po zharopr. 


splav. 3:364-371 '58. (MIRA 21:11) 
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Statistical theory of bond energy in spinel-type crystals. 
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Vibrational frequency spectrum of a simple model of 4n ordering 
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(MIRA 13:5) 
(Crystal lattices) (Spectrum, Atomic) 
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AUTHORS: Men', Asis and Orlov, A-N-: 50V/126-7-3- 3/44 
TT TLE s The spectrum of Vibrational’ Prequenc2e8 on the Simplest 


Model of an Ordering? Alloy. Il. 


PERLODICAL: Fizika metallov i metallovedeniye, 1959, Vol 7, Nr 4, 
pp 339-340 (USSR) 


ABSTRACT: In ref ] the present authors have considered the 
vibrations of 4 chain consisting of atoms of two types 
having almost equal masses and located over the chain 

sites with an arpitary degree of long-range order "1, 
an arbitrary relative concentration C, and interacting 
elasticaily in suco 4 way that the elastic coupling 
coefficients between any two neighbouring atoms are the 
same. In the present paper the treatment is generalized 
to tue case in which tne elastic coupling ec efficients 
are different out not very different. An approximate 
calculation of the frequency spectrum shows that suct 
a chain may be replaced by a completely ordered cnain 
made up of effective atoms whose properties depend on 
c and 4 accoluins to qs (2) and (Sys, AtLs shown 
that the maximum (Debye) frequency, 45 & function of 


Cara 1/2 the ratio of masses and coupling coefficients, may 7 


So ee 
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SOV/1 26--7-3--3/44 
fhe Spectrum of Vibrational Frequencies on the Simplest Model of 
an Urdering Alloy. Ili. 


either increase or decrease as the degree of long-range 
order in the chain increases. ‘he theory is in 

general agreement with the reduction in the Debye 
temperature which was observed by Iveronova et sl (kef 4) 
in ordering Cu,Aw'and NizFelalloys. 


fhere are 1 figure and 4 Soviet references, 


ASSOCIATION: Institut fiziki metallov AN SSSR (Institute of Physics 
of Metals, Ac 


: -Sc., USSR) 
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24.6200 66905 
AUTHORS: Men, _ A.N. and Orlov, AgN SOV/126-8-1-23/25 


: \ 
TITLE: On the Theory of Vibrational Spectra/of 


Solid Solutions 


PERIODICAL: Fizika metallov i metallovedeniye, 1959, Vol 8, Nr l, 


Pp 154-156 (USSR) 


ABSTRACT: The authors have calculated (Refs 1 and 2) the 
frequency spectrum of elastic vibrations on a one- 


dimensional model of an ordering binary 
using the method of "effective atoms". 


solid solution, 
Lifshits and 


Stepanova (Ref 3) have also introduced this idea in their 


work on the vibrational spectrum of the 
binary solid solution of isotopes. The 


three-dimensional 
method of 


Neffective atoms" may be used when the mass difference 


between atoms of different kind M,- M5 

difference between the elastic coupling 
ji' gt" 

ALY, - AY are small, as a result of 
qqg aq 

in the vibrational spectrum of an ideal 


and the 


coefficients 
which the change 


monoatomic 


crystal of given symmetry, due to the fact that the atoms 


ye et 
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/9./000, 5, 4130 66220 

AUTHORS: Men’, A- N. and Orlov, ALN. SOV/126-8-3-3/5% 

TITLE: On Binary Solid Solutions with Interatomic Bonding of 
Two Types 


PERIODICAL: Fizika metallov i metallovedeniye, 1959, Vol 8, Nr 3, 
pp 337-341 (USSR) 


ABSTRACT: In the theory of binary alloys the energy of the crystal 
is often represented in the form of a sum of the energies 
of interactions between pairs of atoms. It is assumed 
that the interaction energy for 4 given pair is determined 
only by the type of the two atoms. However, in general 
this energy depends on the nature and the disposition of 
all the atoms surrounding the given pair XY. Moreover, 
even if one limits ones attention to the interaction of 
the pair XY with the nearest neighbours, then the; gner sy 
of the pair Vyy can take on & number of valdes Vyy ° 
where i denotes the number of the configuration 
surrounding the pair XY. One could try to take this 
into account by expressing the energy of the crystal not 
as a sum of all the possible XY and i but as the sum of 
Card 1/3 energies of complexes formed by each atom with its 
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Y, J T 
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66220 


SOV/126-8-3-3/33 
On Binary Solid Solutions with Interatomic Bonding of Two Types 


nearest neighbours. In that case the energy of each 
complex is taken as equal to the sum of energies Vyy 
corresponding to a given pair of atoms of given type XY 
in the complex of type a. If the energy levels of 
electrons in the atoms of a complex are close (almost 
degenerate), then the formation of resonating orbits 
becomes possible. This case is realised in pure metals. 
If the levels are very distant, then the resonance is 
less probable but, under certain conditions, localized 
covalent bonds may be formed. If the atoms of a complex 
do not have a sufficient number of electrons in order 

to ensure the saturation of all the localized covalent 
bonds, then some of them will become unsaturated. One 
might expect that this would lead to a relatively stable 
local distortion of valence angles and interatomic 
distances in a complex. The distance between atoms 
which take part in covalent bonding will be smaller and 
the interaction energy greater between neighbouring atoms 
of the same type but not coupled in this way. This 
leads to the appearance of interatomic bonding of two 


Card 2/3 types which can conventionally be designated as ee 
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On Binary Solid Solutions with Interatomic Bonding of Two Types 


strong. 


of different types. 

of different t 
temperature, 

to an anomalous temperat 


certain alloys of transition metals. 
There are 1 figure, 1 table and 6 references, 3 of which 
are Soviet, 1 German and 2 English, 


ASSOCIATION: Institut fiziki metallov AN SSSR and Sverdlovskiy 
sel' skokhozyaystvennyy institut (Institute of Physics 
of Metals, Ac.Sc., USSR and Sverdlovsk Agricultura} 
Institute) 


SUBMITTED: September *, 1958 
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19.9200 610: 
AUTHOR: Orlov, A.N, S0V/126-8-4-1/22 


TITLEs A Study of the Stability of Cracks in the Microscopic 


Model of a Crystal x 


PERIODICAL: Fizika metallov i metallovedeniye, Vol 8, Nr 4, 1959, 
pp 481-493 (USSR) 


ABSTRACT: The following model of a crystal is considered. The 
crystal consists of point atoms which interact 
according to the law 


yv(¢) = —a <P + aot Vv ’ 


where v is the potential energy of interaction of two 
atoms at a distance # from each other, aj, a2, pv 
are constants, and pidwy. If we carry out the 
substitution given by Eq (4), where {, is the 
equilibrium distance between two free atoms, then the 
expression for v(¢) may be replaced by Eq (5). It is 
assumed that the energy u(x) is independent of the 
disposition of other atoms surrounding the given pair. 
Thus only central forces are taken into account. It is 
further assumed that it is sufficient to take only the 
interaction of nearest neighbour atoms into account. 
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SOV/126-8-4-1/22 
A Study of the Stability of Cracks in the Microscopic Model of a 
Crystal 
only if ro %v.4Nt <N, it follows that stable cracks 
cannot occur i:side an elastically stretched ideal 


Card crystal. 
373 There are 4 figures, 1 table and 18 references, of which 
5 are English and 13 Soviet. 
ASSOCIATION: Institut fiziki metallov AN SSSR We 
(Ins hysics of Metals, Ac.Sc. USSR) 


SUBMITTED: February 14, 1959 
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A Study of the Stability of Cracks in the Microscopic Model of a 


Crystal 


35° 
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Since such a model can lead to only qualitative results, 
the theory applies not to the general case, but to a 
simple cubic lattice. The lattice is assumed to be in 

a state of tensile stress e = [(L - Lo)/Lo) in the 
direction of Oz (Fig 2). Ata height z= 0 there is 

a disc-shaped crack between the N/2-th and the (N/2 + 1)th 
layers. The radius of the dise is fo and it has 
sharpened edges as shown in Fig 2. The change in the 
energy of the crystal during the formation of the crack 
at constant stresg is given by Eqs (15) - (20). When 

N 2 lot, and Ne?pV14, this energy has a minimum 

(8 is equal to the ratio of the radius of the flat part 
of the disc to the total radius; cf Fig 2). Moreover, 
the parameters To, p and #, which describe the form 
of a stable crack (rig 2), then have the following values? 


p~ 2.75, pro.dt Ne, and To is given by Eq (4+). 
Since in accordance with the theory of elasticity, the 
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conditions for the stability of a crack are realised 
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13.9100 S0V/126-8-5-1/ 29 


AUTHORS: Galishev, ‘.58., Orlov, A.N. and Shvarte, I.A. 


TITLE: An Estimate of the Conditions Necessary for the 
Autoradiographic Detection! vf Adsorptional 
Irregularities in Concentration 


PERIODICAL: Fizika metallov 1 metallovedeniye, Vol 8, 1959, Nr 5, 
pp 641-647 (USSR) 


ABSTRACT: Arkharov et al (Ref 1) have discussed the autoradiographic 
method employing p-active isotopes!1 They have considered 
s specimen in the form of 4 plane-parallel plate having 4 
thickness b in the direction of the ¥ axis, and 
infinite in the direction of the x and & axes. A 
part of the plane x=0. defined by the planes y=0 and 
=b, forms an infinitely thin intererystallite zone on 
which B-active atoms become adsorbed. It is then 
necessary to calculate the electron density FY r) for 
electrons having energy &. Betha et al (Ref 2) have 
shown that if the condition given by Eq (1) is satisfied, 
then the determination of the function F, which can be 
Card found by solving a diffusion equation, is particularly 
1/4 simple. In Eq (1), x(B) is the mean free path of an 
electron having energy E (Ref 2). Under this condition, 


aaa 
8 
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the electron density emitted by the intercrystallite zone 
near the surface of the specimen and at the distance x 
from the zone. is given by Eq (2), where S, is the 
number of electrons emitted per unit area of the Zone. 

The electron density emitted uniformly over the volume of 
@ grain by distrituted sources, and measured at the 
surface of the speximen, is given by Eq (3), where Vo 

is the number of electrons emitted per unit volume of the 
grain. The spectral density of the electron flux at 

y=o and y=b is given by Eg (4+).  Galishev et al 

(Ref 3) have treated the preblem more exactly and 
considered the systems Al+0.1%AgllO0 and Cuto.1% sbl24, 
They assumed that the concentration of the active 
component in the intercrystallite acne is 10% and that 

the criterion for the detection of this sone is that the 
difference between the blackening of the photographic 
plate due to the zone and the background should be greater 
than 0.1 (Eq 5). The blackening of the photographic plate 
is proportional to the radiation dose D which is given 
by Eq (6) where 3 is the absorption coefficient of the 
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An Estimate of the Conditions Necessary for the Autoradiographic 
Detection of Adsorptional Irregularities in Concentration 


photographic emulsion and ec'(E) is the probability of 
absorption of an electron with ernorgy E during the 
formation of the latent image. The presont paper gives 
a critical discussion of the criteria derived in the 
above papers and takes into account the form of the 
function n(x) and the dependence cf ¢ on energy. 

A condition for optimum blackening cf the photographic 
Plate is derived (Eq 13). If the functicn c(E) is 
assumed to be linear (there are no experimental data to 
contradict this) then the conditicn takes the form of 
Eq (14'), The integrals involved in this condition 
havo been computed by the authors for electrons between 
0.02 and 0.35 Mev for alunipium, copper and lead, and 
Specimen thicknesses wf 10-4, 1U-3 and 10-2 em, The 
results obtained are :wnmarized in cone figure and two 
tables, There are 9 r-forenee3, cf which 3 are 
English and 6 are Soviet. 
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Orlov, A. H. Galishev, Ve Sa Taluta, GoGo 

Calculation of the Multiple Scattering of Gamma Rays cf ¢. 
Uranium and Thorium Series (Raschet nncgokratnog> fuser, - 
gamma-luchey semeystv urana i toriya) 


PERIODICAL: Doklady Akademii nauk SSSR, (965) Vol. 10, Nr Ss 73 
(USSR) 


ABSTRACT: This article presents several new methods and results 
calculation of multiple scattering of ganma rays (E>%. 
of the elements of the uranium and thorium series. T 
mental data utilized is mentioned in references 2-4 anc Tiated 
in table 1. The authors first investigated a peint scurss in 
an unlimited medium. The authors caloulated the spectra of the 
scattered radiation of 4 monochromatic point source in an ine 
finitely extended absorber (water, graphite, aluminui, iron) 
by the polynomial method (Ref 9) for the energies Em 0e5s 140, 


1.33, 1-50, 2.0 and 2.6 Mev. By interpolation and superposition 
of the scatteringspectra calculated, the distances wot = 1, 25 


3, 5, 6, 10, 15, 20 (hy denotes the absorption coefficient for 


he oY, ie 
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quanta with the energy E,) were determined. As an example, fig- 


ure 1 shows the intensity spectrum at r = 80 om for aluminum 
absorbers (both for uranium and thorium sources). In the fol- 
lowing, absorbers consisting of several layers are investigated, 
namely, plane-parallel layers of equal thickness. The result is 
practically used for the numerical computation of 4 geophysical 
example: a granite plate of known composition, given thickness 
and density, containing uranium or thorium sources, and lying 
beneath an inactive layer of the same granite is investi, ited. 
In conclusion, the authors briefly discuss in the third p»ert o 
this article some particularities of the radiation of an active 
layer, and in the last part special effects of absorption in an 
{nactive layer. Figure 2 shows the spectrum lg I A = £(B) of 
the radiation of an active layer after passing through an in- 
active graphite layer of the thickness h (for various values of 
h) and of the density 2.7. The E- and h-dependence are discusB- 
ed. Contributors were : I. Anishchenko, Yu. M. Plishkin, 

I. M. Shepeleva, Yu. P. Bulashevich and the staff members of the 
Vychislitel'nyy tsentr AN SSSR (Computing Center of the AS USSR). 
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There are 1 figure, 1 table, and 11 references, 5 of whic. are 
Soviet. 
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AUTHOR: Orlov, A. N., Candidate of Physical end Mathematical Sciences 
TITLE: The Influence of Small Admixtures on the Mechanical Properties 
of Metals 


PERIODICAL: Vestnik Akademii nauk SSSR 5960, No. 5, PP. 94-96 


TEXT: An Al1-Union Conference which dealt with the discussion of studies 
made in the above mentioned field was held in Sverdlovak from December 14 
to 18, 1959. The Conference was convened by the Otdeleniye fiziko- 
matematicheskikh nauk (Departmen® of Physical and Mathematical Sciences) 
and the Institut fiziki metallov Akademii nauk SSSR (Institute of the 
Fhysicsa of Metals of the Academy of Sciensss USSR). 34 lectures were 
elivered, among them a number of surveys prepared on the initiative of 
the organization committee of the Conference. M. A. Krivoglaz, A- N. Orlov, 
and A. A. Smirnov dealt with theoretical probiems of diluted solid solu- 
tions. Kk. P. Gurov, 1. B. Bovovekiy, and KM. I. Korsunskiy reported on 
assumptions in connection with the clarification of the influence of small 
admixtures on diffusion. X-ray spectra and other properties of the tranai- 
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tion metals. V. M. Danilenkc dealt with the pezuliarities of the formation 
of "Cottrell Clouds" in solid solutions. R. I. Garber described the 
physical properties cf metals of a high degree of purity V. A. Pavicv and 
L. S. Morez delivered survey reperts on the influence cf small admixtures 

on the process of the piastic deformation. N. N. Davidenkov and cqllabora~ 
tors and I. A. Gindin conducted experiments with repeated lcadingat 
various temperatures. S. N. Zhurkcv and hig collaborators determined the 
temperature-time dependence cf the strength of metals. V._I. Arkharoyv 
reported on problems of the physics of metals. V. I. Likhtman made a survey 
made a survey on the effect of surface-reactive mStonisis sh 7 are 
systematically investigated by the school of Academician P. A. Rebinder. 
Academician G. V. Kurdyumov underlined in his closing address the importance 
of the role of impurities in the solid state physics. The introductions of 
survey reports are finally described aa being valuable and are to be 
published in compilations by the Izdatel’stvo Akademi‘ nauk SSSR 

(Publishing House of the Academy of Sciences USSR). The author believes 

that the Conference has shown the way for conducting new experimental and 
theoretical investigations in the field of the influence of small admixtures 
on the mechanical properties cf the metals, and that this wili lead tc the 
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discovery of new methods for increasing the strength of metals. 
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AUTHORS ° Orlov, A.N. and Shvarte, I.A. 


TITLE: Mechanical Stability of Large-angle Dislocation 
Boundaries Between Grains 


PERIODICAL: Fizika metallov i metallovedeniye, 1960, Vol. 10 
No. 3, pp. 492 - 494 


TEXT: Electron-microscopic observations (Ref. 1) showed that 
in some cases large-angle grain boundaries in metals possess 
fine structure in the form of several parallel dislocation 
walls. This observation is confirmed by indirect information 
from internal adsorption (Ref. 2) which indicates that grain 
boundaries are defect regions of several hundred angstrom 
width. The present note gives equations for equilibrium 
distances between dislocation walls for any number (n) of such 
walls. The case of n = 5 1s discussed in detail and the 
energies of grain boundaries meeting at a given angle are 
compared for n = 1, 3, and 5. The calculations show that for 
a given angle between boundaries, the boundary energy rises 
with increase of n. Assuming that the dislocation model of 
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Mechanical Stability of Large-angle Dislocation Boundaries 
Between Grains 


grain boundaries is applicable for dislocations closer to one 
another than 10 interatomic distances, the maximum angles 
between neighbouring grains are found to be 5°45', 7 27° 

and 12°35' for n = 1 3 and 5, respectively. The authors 
consider also dislocativun walls where the dislocation density 


varies from wall to wall fhe paper is entirely theoretical. 
Acknowledgment is made to Yu A. Shakov for communicating the 
results of his work (Ref. 1) before publication 

There are 6 references: 2 Soviet and 4 non-Soviet. 
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AUTHORS : , Fishman, S~. Ne 


TITLE: On the Kinetic Mechaniss of Reduplivation of Chain Molecules 


PERIODICAL: Dokledy Akademii nauk SSSR, 1960, Vol. 132, No. 3, 
pp. 700 - 703 


TEXT: According to the hypothesis (Ref. 3), desoxyribonucleic acid (DKa) 

is a carrier code of hereditary information. This information is deter- 
mined by the order of purine- and pyrimidine bases in the DEA chain. It is 

a priori not clear whether an accurate reproduction of this order of 
nucleotides is possible by means of any simple physical structure 

‘ mechaniem of the complex DMA molecule, or if specific interaction forces 

are necessary which occur in such complex systens as the substance of the “ 
nucleus. In the present paper, the authors want to study one of the 
possible, simplest reduplication sechanienss. They presuppose that re- 
duplication takes place over the whole chain length at the same tine. By 
means of calculations on a nuclear godel, the authors arrive at equation 

_ (13). Prom their calculations, the authors draw the following conclusions: 
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[Betatron gamma defectoscopy of steel] Betatronnaia gamma— 
defektoskopiia stali. Moskva, Izd-vo Akad.nauk SSSR, 1961, 56 p. 
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TITLE: Durability and steady creep of polycrystalline bodies 
PERIODICAL: Fizika tverdogo tela, v. 3, nO- 2, 1961. 500-504 
TEXT: S. N. Zhurkov and fT. P. Sanfirova have shown experimentally that 


steady creep velocity ¢€ and durability 1 of a number of metals are given 
by E— * é exp (-(U-yoVkT) 1 these formulas are valid over a range of eight 


orders of magnitudes for — and 1; U denotes the activation energy, 
y the activation volume, € and 7, are constants independent of o and x 


T, o is a constant stress. Also €1 # ae = const, which leads to tne 


assumption that é and t are a function of the same mechanism but the 
present theory needs two different models to describe it; one model is 
based on diffusion processes and the other one on a growth of micro- 
cracks without diffusion. The paper discusses a model which is valid 
for 2 and t, and the growth of micro-cracke without diffusion is accom- 
anes a significant plastic deformation. A grain (Figs. 1a, bd) with 
Card 1 
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linear dimensions d is examined in a polycrystalline metal, and in order 

to simplify the problem, it is assumed that creep can only take place in 
planes which are parallel to y = 0. The dislocation density in the xy- 

plane is assumed to be equal to Q em7*, An initial crack will grow sud- 
denly from slide plane to planing surface; in each slide plane it is 

fed by dislocations which enable it to grow and reach another planing KA 
surface (Fig. 1b). The dislocation sources which are released during a 

crack expansion will emit new dislocations, and macroscopically this will 
show up in a plastic deformation of the sample. The growth of a crack 

along the grain boundaries ¥ill happen in an analogous manner, and the 

crack will be fed with dislocations of both grain boundaries. These dis- 
locations have opposite signs (s. Fig. 2) and stresses at the front 

of a crack are determined by the excess of dislocations which belong to 

one of the two signs. If cracks will grow along grain boundaries 

probably coarse holes will be formed. Various relations between €& and 

t are discussed and also numerical estimations are given. 1 = d/v is 
valid if the front of a crack is spreading with a mean velocity of v, 
from this it follows that § =vmbQ/2dh, where m is the amount of dis- 
locations, h = (gd)~ denotes the mean distance between slide planes 
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the displacement quantity b/2d is determined by passage of one dislocation 
taken from the source to the crack, Q denotes the number of crack nuclei 
in one grain. The following expression is obtained é1 ¥ dmbd QQ. 

Ifaq-= 10° on™”, b= 107° em, d= 107? em, and Q = 1 then E 6% - 1077, 
this agrees with experimental results for several metals. In order to 
calculate é and t, v has to be known, it can be determined from 


ve 1'y exp(-U-yo, )/kt), where vis the lattice vibration frequency, 


o., the normal stress in the crack front, 1' the mean distance between 
obstacles, y= y(1'). Ifds= 107? em, 1’ = 107° em and ») = 10'-aec™’, 
then se 107 sec, this agrees well with experimental results. There NG 


are 2 figures and 24 references: 15 Soviet-bloc and 9 non-Soviet-bloc. 
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AUTHORS: 


TITLE: The theory of dissolution of inhomogeneous surfaces of 
solids 


PERIODICAL: Zhurnal fizicheskoy khimii, v. 35, m2. + Sir aa AC iol 


TEXT: The authors conducted quantitative studies on the disselutior of an 


inhomogeneous metal surface in the solution of an etching agert Ly means ae 
an elementary macroscopic model. It is tried to give a mathematica. 
deacription of the dissolution mechanism. The particl= flux density from 
the metal into the solution is given by 3 = -aVu. a is reiated to the 
diffusion coefficient D: 


res op ; in ideal gases: Ds 2 Rr where c ig the conzientratisn of the 
g dc cm 


Mi 

dissolved substance g the density of the solution, and M the mo.ectular 
weight. The authors start with the calculation of the <rrcsion rate. Tre 
chemical potential p(t) 4s agsumed to have cylindrizal symmetry, with “he 
axia of symmetry Oz being oriented perpendicular to the anitial aurface of 
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the specimen. The surface is described by z = f(r,t;. After t + dt :% cs 
shifted by r. The ordinate change of a point C during tha time d* €quals 
Dm - at dt; the point which has the ccordinates r and f(r.tj a* the moment 


4 


t, is shifted during dt by the distance a = cy | Plat ir the direction of jy 
Qn being the metal density. Considering the reiaticns sin 0 = 4G /\ 3 
or 


of j ot — 
ot Qu Bula * or Slain.) Ned 


If the dependence of the chemical potential on the surface curvature (AB) is 
neglected, the function u(z,r) at the surface f(r.*%) is 4 function of r only 


=f{ 
cos C = Cll Teseay ctg As Ea it follows from *ne triangle ABC that 


and is expressed by E(r): 0 =r 
(tdt) 
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u (r wy ey) f( t) = y (x, f(r, t)>t) 7 é(r) (6). 
1795) ' oatl(r, 


n 2p [ne 
In the general osse £ depends on %f/or and o f/ix': 


\ non /\e 
a (rf (r,t),t) = &(r,£(r,t),*£/dr, d“f/dr° ) (6a). — 
If (6) is solved with respect to f(r,t), one obtains f(r,t) = v(reé (r)3 
(7). Differentiation of (6) and (7) yields | 


Prt aa af. Hy tue. : 
ed ad or Ms Ors (8) 


= = fs . 0 
Be wit +8, (0, +e): x 


oy Ap he 1 /y! Now, the component 
and one may write Hp (v!) ee Lyv) (9) ’ 


by the 
of the current density with respect to the surface may be expressed by 
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derivetive of the function v by the following formuia — 


’ 
v, 
on" 


\ : ! op. | =p 
op = Te aa t r rt 
Fy lana 1 v, Or \z f(r. y 7 t 


? 


. be 7 ft N 
, H av ov dé. 
With (5) one obtains < ae 1 - a (ead “| (10). If (10) 
' s L 


satisfies the conditions veO at teO and ve0 at &é #0, one obtains 
| ta te, 
vee 2imm:a ls) ai (13). If concentration 
Um : 
‘effects are negligible, one i assume: c= ‘or, according to (9): 
y = nret ae : (15) 


po —2 (xteM?/n*pyP?)'*, (48) 
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The theory of dissolution -.-- 
valence of the metal ions in the solution. 
holds for the dissolution of an isotropic 
golid, while equation (16a) holds for the diasolution of an anisotropic 
substance. The particle flux density of substances on the surface is 
determined by the potential difference Ay between the sample and the golu- 


tion 


F is the Faraday number, n the 
The solution of equation (10) 


2 

ee ee ee ee 

oe yee (bt mS taf 17). In this case € 
Ov Mt ay Ry ( 2 anr’ / M jo (17) 2 fe) 
per unit volume of an ideal crystal fo the 


tial: jump at the surface, G the shearing 
£gubstituted by Ap in (16) 


denotes the binding energy 


residual components of the poten 
modulus, » is Burger's vector. 


“yciv (wut) — b(t) =CVEVTFETH — 1h * (19) \ 


x7 M a 
C= 2y ha a Gby8nU, U = — &, + pyrFqolM. 
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There are 1 figure and 10 references: 4 Soviet--and 6 non-Soviet. The four 


references +o English-language publications read as follows: Ref.’ 1:. J. J. 
N. Cabrera et/ al. 


‘Gilman et.al. Sears. J. Appl. Phys- 29, 1958. Ref. 4: 
al. J. Appl. Phys-» 27) 


Phys. Rev. 96, 1153, 1954; Ref. 5: J. J. Gilman et. 
1018, 1956; Ref. 7: S- Amelinckx, Philos. Mag+, 1s 269, 1956. 


ASSOCIATION: AN SSSR Institut fiziki metallov g. Sverdlovsk (AS USSR 
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